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Introduction  
 
Offshore wind farms contribute significantly to contemporary renewable energy production. To 
ensure the safety of the wind turbine structure and reduce the installation cost, the design of the 
foundation is crucial. When exposed to waves and currents, the wind turbine foundation faces the 
risks of scouring, therefore, an armour layer protection is usually applied to prevent the scouring hole 
around the monopile foundation. Experiments with scale models of monopiles in physical wave 
flumes are proved to be a powerful way to estimate the performance of the scour protection layer. 
Previous research by De Vos et al. (2008, 2012) has resulted in the proposal of scour protection 
design formulae for both static and dynamic stability, while the extended work of Loosveldt and 
Vannieuwenhuyse (2012) analysed the feasibility of the design method using a wider range of 
environmental conditions. However, due to the rather small scale (1:50) of the model, the viscous 
scale effects in the porous protection layer cannot be fully investigated. Another issue is the design 
of the filter layer when considering the bed sand particles flushing effects. Schendel et al. (2015) 
suggested the use of a wide-graded single armour layer instead of using a double layer (composed 
of filter + armour layers), but the stabilising process remains unclear. Consequently, there is a need 
for large-scale tests to investigate these physical processes in detail. Therefore, within an upcoming 
European Hydralab+ research project, large-scale physical modelling of monopile foundations will be 
carried out in the Fast Flow Facility (FFF) infrastructure of HR Wallingford which is able to support 
tests scale of 1:8.33. The Coastal Engineering Research Group of Ghent University is coordinating this 
project, with partners from the University of Porto, the Ludwig-Franzius-Institute for Hydraulic, 
Estuarine and Coastal Engineering, IMDC NV and HR Wallingford. 
 
Objectives  
 
The main objective of this research is to establish a basic benchmark dataset on the stability of scour 
protection around monopile foundations which will serve as a basis for future wave flume model tests, 
for numerical validation purposes and for future foundation design. In the following, the research 
methodology is presented. Firstly, the scale effects of intermediate scale and large scale experiments 
will be quantified by means of pore pressure measurements and filter velocity. Secondly, the 
performance of narrow-graded two layer and wide-graded single layer scour protection will be tested 
and compared to guide the future foundation design. Thirdly, extreme wave and current conditions 
shall be studied to evaluate the risk of foundation failure. These large scale tests will be conducted 
in May and June of 2018. 
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PREFACE  
This is the ‘Book of Abstracts’ of the 18th edition of the VLIZ Marine Science Day, a one-day event 
that was organised on 21 March 2018 in the MEC Staf Versluys in Bredene. 
 
This annual event has become more and more successful over the years. With almost 400 participants 
and more than 100 scientific contributions, it is fair to say that it is the place to be for Flemish marine 
researchers and for the end-users of their research. It is an important networking opportunity, where 
scientists can meet and interact with their peers, learn from each other, build their personal 
professional network and establish links for collaborative and interdisciplinary research.  
  
Marine scientists from all Flemish universities and scientific institutes – and representing all marine 
science disciplines – have contributed to this volume. The book thus illustrates the diversity, quality 
and relevance of the marine sciences in Flanders (and Belgium): it provides a beautiful and 
comprehensive snapshot of the state-of-the-art of marine scientific research in Flanders.  
 
Pre-doc and post-doc scientists present their research in an exciting way and communicate their 
fascinating science – and its importance to society – to the wider public. We thus hope to demonstrate 
the excellence of Flemish marine science and to increase its national and international visibility.  
  
The volume of research that is presented here holds a great promise for the future. It shows that 
marine science is a very lively discipline in Flanders, and that a new generation stands ready to address 
the grand challenges and opportunities that our seas and oceans represent. 
 
For the second year, the Brilliant Marine Research Ideas are awarded, an initiative sponsored through 
the philanthropy scheme of VLIZ. We are proud to announce that last year’s winners present their 
results here at the VLIZ Marine Science Day.  
 
I want to congratulate all participants with their contributions, and I invite them all to become 
members of VLIZ and to actively participate in our events and activities in the future. 
 
 
 
Bredene, 21 March 2018  
Prof. Dr Jan Mees  
General Director VLIZ 
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